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ABSTRACT ' ^ 

The level and character of school investment, affected 

the national economic output in agriculture and industry in Mexico 

during two periods, 1,88(H1910 and 19,20-1925. Prior to the 1910 

revolution, the Mexican government encouraged urban-centered 

industrial development, and, schools were mostly locally- controlled, 

urban institutions. In post-revolutioA Mexico (1920-1925)^ a 

rural-focused strategy of agricultural development that discouraged 

industrial investment was adopted, and the federal government too:* 

control of schools, giving top priority to rural areas. Federal 

statistics oii schools and economic activity in these two erai were 

analyzed, using production-function and panel analysis models. The 

level o£ school investment prior to the revolution was found to We 




influence on agri'fcultural output. -Conflicting positive and negative 
effects of literacy on industry were observed prior to 1910 . After ' 
1917, however, school invest^ient and quality raised aggregate 
manufacturing output. (RM) 
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Introduction Faith in the belief that education h^lps drive econonii<? 
growth has dwUdled considerably. over the past decade: Research within 
industrialized nations seriously challenges the assumption that .higher levels 
}Q of school Investment and quality will boost the indiVidual's academic^ 

'achievement or eventual economic success in the labor mar k.et '(Coleman et- ^1.. 
1%6; J^ncks et al. , 1979). ' Prior', est imates of the contribution of 
educational 'attainment to national economic growth (Dension, 1967; Schultz, 
1971) now also appear to have been overly optimistic (Barnhouse-Ualters & ' 
Rubinson, 1983). 

▼et findings from research within Industrial nations on achievement 
ands(^conomic effects of school investments should not be generalized to 
developing countries, nor even applied to all historical periods within any 
state. Recent work, for Instance, reveals that incremental improvements in 
school quality have yielded sizable student achievement gains in several Third 
. World nations (for review, see Psacharopoulos. 1983).: The relative influence 
of school attainment anr^ quality vis-a-vis family background also appears to 
be much stronger in developing countries than within industrial nations 
(Heyneman <k Loxley, 1983). School investments may also be more potent within 
the Third World in booctlng the Individual's labor market success compared to 
more Indus ur I all zed nations. In Chile, for example.' school quallty-- 
Intludlng textbdok availability and class slze'-were strong determinants of 
occupational success (Schlef elbeln Farreai. 19.84). 



PaTr^'r pTesTnted at the Annual Meeting of the AmerlcanE<^ucational Research Association, 
Hi«t.or/ and Historiography Division (68th, New Orleans, LA, April 23 27, 1984). 
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ThU paptr aslul whether school Investneat contributes to eeonoalc 
output at the netlonel, level. The economic effects of schooling quantity and j 
quality are usually exaalned by following IndUl'duals from school. Into the 
labor market. But the^structure of the economy Is assumed to be 
constant-^that through which the Individual moves (Bowman, 1976). Work has 
just begun directly measuring the Jlnfluence of school Investment on 
' national-level productivity and growth, moving beyond growth-accounting , 
methodil or Inferring social returns of education from aggregated 
individual-level experience (for review, Rublnson & Ralph, 1984). Our project 
is an initial attempt to directly assess the Impact of sbool Investment and 
quality on national-level output In a Third World country. 

We report on education's contribution to early agricultural and 
industrial growth among the Hezlcan s'tates between 1380 and 194S. Kexlco 
offers an intriguing case. Prior to the revolution (1910-17), Mexico strongly 
encouraged urban-centered Industrial development, spurre' y infusions of 
foreign cepltal. After the revolution, Mexico shifted toward a rural-focused 

ft » 

strategy of agricultural development, discouraging investment In mining and 
manufacturing (Reynolds, 1970a). Investment patterns In schools also changed 
dramatically between these two periods, corresponding to the sharp switch In 
social priorities. Schooling moved from a locally controlled, largely urban 
institution to' a federally dominated movement, designed to h^lp organize rural 
coanunities around shared economic and social goals. Mexican history thus 
proirldes an opportunity to examine the impact of school iay^stments on growth 
under two distinctive economic str^tures and via contrasting education 
policies. A" 

School Investmefit and national Growth This study builds on, yet 
departs somewhat from, the way economic effects of school investment have been 
studied within the human capital framewort. Current debate over scbo&l 

.3 



^investments and whttbtr .th«.y boost ae*d«mU schievement or econonle benefits' 
Is expos ins limljtat Ions' both In how ^be issue has been coneeptual*iz9d and in 
research methods rfhlch are often ployed. Our look at the contribution of 
school investment and quality to economic growth in Mexico responds to the. 
following points of criticism directed ^t past literature. 

Httch of the research on economic returns to educational Investment 
has utilized individual-level data, typically examining how youth with 
variable levels (and quality) of schooling achieve within, the labor market 
(e.g., Hansen, 1970; ^sacharopoul^os. 1973; Sewell't Hauser» 1975; BowBAn e^.' 
al., 1981). The human capital assumption . In this work is that schooling 
imparts skills and attitudes which lead to greater productivity, measured In 
terns of wage galUe and aggregated social returns. However* class-conflict 
theory suggests that wage effects of schooling may result from higher 
credentials held by some youth, not necessarily from higher technical 
pcncuncu. .an.. U pc.c... ..cUU.. Se,o.X.. W c... " 
consistently covary with Individuals' relative positions in the labor and wage 
stcttctttce; yet aggregate -productivity and national growth is not necessarily 
affected (Berg.' 19709; Thurow. 1974; Collins. 1979). The traditional human 
capital framework also assumes constant labor demand patterhs — the economic 
Structure presumably discriminates between Individuals (holding variable 
skills and educational attainment) in similar ways over time (Bowman. 1976) . 

' However, at times the labor market favors low or high status subgroups. 
Higher rates of return fr<fm education for blacks in the O.S. during the 1970 's 
provides one example (Hanusbek. 1979; Klsxuto & Uachtel. 1980). 

We view the school Vnvesta«nt *^^ one which largely oeeurs at 

an Institutional, not onl) at an Individual or family level. Particularly 
within early stagos of national economic development, luvestment In school 
quantity and quality is part of institution-building processes designed to 
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boost odueatioK levols, toehnolo^ical innovation, roslonal trade* and a 
'national conaclousness (Meyec, 1977). Investment In acboola by government at 
local, i(tate» and national levels expresses a desire to integrate individuals 

« 

and eonuinities into a more tishtly orsanised economy and social structure. 
Scboolins establishes universal understandinss* a connon lan&uase« a 
wider-based political order (Bendix, IH^i Altbu^ser, 1971). Individual-level 

» 

' research may actually underestimate the economic effects at school Investment 
by ml s^ ins institutional and jreslonal events— *the accumulation of knowledte, 
for instance. In addition, reslonal or national educatlpnal investment 
decisions 'may differentially shape growth In various economic sectors. One 
questloh In thl-' study Is whether post-revolutionary Mexico was able to boost 
agrlcttltural production through schooling Investmonts. This Is one example of 
how school Investments may be an exogenous force, cofsplementlng capital 

♦ 

investment strategies, which focus on growth In a particular economic sector 
(at the conounity level, see Jamison, & Uu, 1982). The central po'nt Is that* 

I 

school investment at national or regional levels may, better capture economic^ 
benefyts or costs than Individual level analyses. 

^ The' growth accounting method of estimating education's" contribution 
has also been used to examine national-level economic effects of education 
(Denlson, 1967, 1974). However, simply assuming that the residual of economic 
growth not explained by capital, land, and labor Inputs was shaped by 
' education and technological Innovation may have over-estimated tht» Impact of 
schooling l^estments at the national level. Barnhouse-Walters & Rublnson 
(1983), directly measuring and modeling the Impact of education attainment, 
found a significant effect of primary schooling on national output. The 
influence was considerably lesA than growth accounting methods had estimated, 
a^d the effect appeared only for the tJnlted* States' early industrial period 



'(Hptft 1). We draw on th« product lon-f unction nethod to laodel longitudinal 
' effects of school investaent, asaessln^ the economic impact of alternative 
me,aaures of Iniestment In school quantity and quality after'^eontrolllns on the 
effects of capital, labor, and 'Cultivated land (Hanushek., 1979). 
J Quantity and Quality Dimensions of School lyestme nt Early research 

defined school Investaent (for Individuals and nations) as the quantity of 
school Int attained, for an Individual or a nation's labor force. But school 
investoMints can have several quallV^tlve components as well. School quality 
has been measured In terns of per student expenditures, character of school 
facilities, strensth of academic prosrams, claims size, social composition of 
students enrolled, and teachers' salary^ levels or qualifications (for review, 
see Solmon, this voluise; Wflch, 1976). These quality Ingredients of schoollns 
have been found to Influence both Indlvldual-level Academic achievement and 

ft 

success In the labor market. Expenditures per pupil, the ratio of students to 

teachers within the school, and teacher salaries appear to significantly 
^ ' •• . 

influence school and economic experience after controlling on family 

t 

background wlthl^ the U.S. (tfachtel, 197S; Mken t Garflnkel, 1977; RUxuto & 
Wachtel, 1980). Initial evidence suggests that school quality (In terms of 
expenditures per pupil) also shapes rates of growth In pupil persistence 
^^h'rottgh school and state-level incomev controlling on earlier school expansion 

it 

efforts (Solmon, 1975; Puller, 1983); While a trade-off appears to exist 
between the quantity of investment and school quality, little Is known about 
which qualltstlve factors and what mix yield the greatest academic achievement 

and Economic effects. 

The distinction between school expansion and school quality Is 
particularly Important In assessing educational Investisent ,effe«y In the . 
.Third World. Pot Instance, In the 38 poorest nations (per capita GHP US$285 
01^ less) average enrollment rose from 48 percent to 70 percent of school-age 



ehlldrtn bfttWMO lUo and 1977 (HeyQenaft. Jualsoa, & Hontaoegro, 1984). Yet 
within this remarUbU spurt of institutional growth and access to education 
lie vast variations in school quality. In teacher salaries, for exanple^ 
Halawi • spends at a level equal to juat one-sixth of the resources allocated by 
Bolivia (Heyneman), 1982). Contrasts are even sharper between industrial and 
less developed nations. Xn 197S, OSCD iMaber nations spent 3& tines more 
rMourc^s pgr 'ttudgnt than tlit world's poorest c^ufttriot (World Bant, 1980) « 
In 1977, 10 Itttdents are enrolled for every one textbook in the Philippines 
KHeyneman, Jamison & Hontenegro, 1980). 

♦ 

Variation in tfchool quality also touches levels of acadenic 
achievement. Looking across 29 low-incosut nations, Heyneman k Loxley (1983) 
found that school quality shapes sizable portions of variance in students"* 
achievement.- In the poorest nations, such as India and Columbia, school 
quality played a stronger role than family background. Incremental 
laprov^nt in the . Availability oC textbooks, .instructional materials, and 
§ven radio instruction have revealed similar gains in achievement among 
st^udents in Hicaragua (Jamison et al.. 1981), Halawi (Heyneman, 1980), and 
Halaysia (Karon, 1977). Effects are at times quite significant, k • 
control-group evaluation of increasing textbook availability in the 
Philippines, for Instance, found an Increase In one-third of a stand&rd 
deviation In first and second grade siath achievement across 8 million 

« 

students. This moans that the level achieved by one-half of all students In 
year one was attained by &> percent of all pupils the next year a^ter 
introducing additional textbooks (Heyneman, Jamison and Hontenegro, 198A). 

However, little evidence exists which links school quality to> 
economic gains within the Third World/ The previously cited study In Chile Is 
an important exception - where textbook availability, teaching quality, and 
class size contributed to labor market success more efficaciously than length 

/ ... 



of sehoolUs (auantlty) or family baefctrottnd (Sehiafalbaln & Farrall. 1984). 
Jamison & Lau (1982) also found' that parsistanea through fo^ yalrs of 
alamantary schoollns raisad individuals! farm productivity by nina pareant. 
This study is important in that tha dapandant economic affact was measured in 
terms- of concrete output (rather than employing wage r'ates aa a proxy for , 
presumed productivity gains), and growth ef facta pertain to one particular 
economic sector. Our wort on Hezico extends this line of worh. relating 
school investment levels and qualitative aspects of states' investments to 
economic output over time. ' , 

Historical Soefcif icitv of School Investment Effects Special effects 
from school investments may occur only within certain periods of development 

^ I 

^or particular economic atructurea. Human capital research at th^ individual 
level nas not examined variation in the structure of occupationa nor the 

dynamics of labor demand patterns a^ changf occurs .over historical periods. 

i 

* Analyzing worldwide data on educational attainment across nations. Benavot 
(1982) found that levels of, investment in primary schooling .boosted economic 
development for poorer countries but not within more industralixed nations 
over the 1950-1970 period. Similarly, Barnhouae-Walters & Rub^nson (1983) 
found that primary achooling significantly helped predict early industrial 
growth in the O.S. (1890-1929), while aecoadary , schooling nudged development 
after 1933. Technological innovation and assumed shifts in job stills may 

V 

also have boosted prinary school growth in the former period, then reinforced 
secondary school expansion in the late industrial period (Rubinson k Salph,* 
1984). This wort does not emphasize how differing dimensions of investment 
quantity and quality nay variably Influence economic growth under specific 
historical conditions; yet focusing on ^he efficacy of different levels of 
Instruction and types of curriculum (for ezample, primary veraua secondary, or 

'8 
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aeedei^Ie versus vocatloaAl) offers a stroni betlnnlnfi point tor future 

research. ' " " , 

. Which Direction Causality? I^ast approaches to studying the effects ' 
of human capital investment have been critized for aodelins the process in the 
wrons direction. Rather than arsuint that school, investments boost economic 
(rowtlr, the class>conflict peripective proposes that the economic and state 
structure determines the srowth and character of school institutions (Bowles & 
Clntis, 1976; Collins. 1979; Hosan. 1982). Vittle doubt exists that lab6r 
martot demand in part shapes school enrollment rates and Vchool investments tj 
states. Supportive empirical evidence Mists both for iadustriallzins 
settings (Katz et al.. 1982; Puller. 1983) and within developi^s countries, , 

* 

such as liexieo (Goldblatt. 1972). 

The present paper, however, focuses on a model which views school 
investments and quality as antecedents to economic growth. The rise of school 
institutions preceded coamerclal expansion and Industrialization In many 
settings. Including 19th century Prance (BaUr and Harrlgan. 1980). the U.S. 
(Flshlow. 1966; Heyer et al... 1979). and Mexico (Diaz Covarrublas. 1875; 
Ullson. 1941)\. ,lo some extent social values and co«Mnltment to school 
institution building — often rooted In religious convictions and faith In 
literacy training — operate somewhat Independently of economic factors 
(Upset. 1972; Tyack U Hansot. 1982).- In addition, schooling Investments In 
time 1 historically precede growth In certain emergent Industrial or ^ 
coaawrclal sectors In time 2. This reality necessitates looking at the 
economic structure as a dependent variable. We do not assume that school 
Investment patterns are^not affected by previous social class structures. eve[i 
those operating within early agrarian and local coamerclal elements of the 
' economy (SoUow & Stevens. 1981). School Investments may also allocate^ 
economic Vina 'within unequal patterns, (Carnoy, 1972; Levin. 1984) — as well 



will si« la pc«-c«volutlonary Haxleo. Yet ouc foeus here U, on the extent to 

,■/ 

which school ^Inveatnents and quality may spur growth In new or jfoung economic 

! ■" ♦ 
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Beetors of a dtfvtloplns nation* ^ ^ 

In aumaryt we ;^oofc at how Maaur^a of achool quality among Maxico*8 

32 states ha?e affected economic output over the 1880-1945 period of economic 

development. This approach allows us to assess the role of educational ^ 

Investment and quality on direct measures lof economic output. Before 

A ■ ' ' , ■ 

detalllns our method and findinss, Mexico's school Investment policies and 

♦ ■ * 

patterns of economic (rowth are outlined. This sets the theoretical Issues 
within Mexico's own historical context. 

*• # ■' 

.n 

Historical Sketch; Aims and Qualit y of Mexico's Schools Two 
elements of Mexico's educat^lonfl history are especially pertinent, to the 
discussion of sct^ol quality. First, Is the Issue of who controls the 
financing -and ^dmlnlstratl<^n of the, schools. Second, Is the question of how 
the content 6lj schooling matches eonomlc and social priorities held by the 
natl^. *• i 

Education In colonlel Mexico was largely controlled by the church. 
Secular elements of the government successfully advocated public supjJbrt of 
schools dnly after Mexico achieved Independence from Spain- In 1821. Liberal 
reforms of the Independence era and durli^g teforaa In the ISSO's W9uld 
eventually constrain the^urch's ability to evJin operate primary schools, 
let an Inreaslngly secular federal government would noil replicate the church' i 
Isvel of centraliixed administration until after the 19llp-m7 revolution. 
Throughout the latter half of the 19th (leiftury, pH«Ary| education occurred 

• I 

i I 

within, private schools or small Institutions supported by municipal 
governments (Urroyo, 1948; Wilson, 1941). In 1895, 87 percent of Hexico's 
8»103 primary schools were operated by munlclpel aluthorltles, 603 were 
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supportad stata tovirnMnts. and the remainder by ehurehes or private * 
assoeiations (Hamilton, ^1884; Diaz Covarrubiaa. 1879). • 

The federal sdv^rnmen^ did pUy a role in ursUt establishment of 

' • • • ■ . *■ ■ ■ . / 

public free schools, both during the reformist admin istratlo;! of Benito Juare*. 

« * 

and in the early years of the'Porf irio Diaz regime. Thto otganie laws of 

publie instruetiott (1867) required municipalities to-estabUsh a prim&ry 

shcool for every SOD inhabitants and urged hacienda bwners *to crt ^te schools 

for the Children of fanworkers and miners 'Unlversidad. 1967; Vaughan, . • 

*1982). In 187S. the Diaz administration ^ncandated school attendance fon all 

school-age childr^. Ironically, ^his mandate was exereised when not more 

than one-fifth of all children entered primary school and only 15 per<;ent*of 

all Hezicans were literate. Not untllf 1888 did the fedejral government begin 

to subsidize schools run by the states^ and aanlclpalltles. 

\» ■ . ■ ■ 

Local control of education greatly Influenced ^school Investment and 

y ' ' ' ♦ 

quality. In the 1870' s. annual expenditures per student enrolled In public. ^ 

schools equalled only 5.4 pesos/ equivalent to two weeks wages of a farm 

• # 

laborer. But' In private ^hoolsi* 24 pesos per child were expended (Diaz 
Covarrubias. 1875).. Urban families and children benefitted most from private 
schools, within the Federal District (Mexico City), 40 percent pr ail primary 
schools Were private. Hunlclpalltles which prospered from coastal trade or 
mining were better able to raise public revenues for schools. Urban 
philanthropists and private societies also helped support schools C^anda. 

1873); Note 3). In addition, economic firms — partlcul|g^ In mining — 

. ♦ 

created their own schools to ease labor shortages (Malllejert, 1865; Wilson. 

' 1941) . ^ 

Initially, municipal and private primary schools simply borrowed 
curriculum and materials from the Catholic Institutions, emphasizing classical 
training In morality, religious dbctrlne, and the humanities. Yit from th% 

' 11 .■ 



«U-1800 ' 8 th« Mcuitc ittt© would recurf ently •ncoucag« note Western 

•dtttfttlontl phlitfsophy. Refowiers argued that schooling, should not ju«t teach 

/ ■ • ^ . • 

'conformity through strict Instruction and recitation.. Instead, education 

should nurture the Indl? Idual developaent-aecessary for pol.ltlcal Independence 

»♦ ■ ' ■ 

and economic, success within a post-colonial, -free m»rUt economic structure 

♦ * 

(Slt^ra, 1169; Cnowlton. 1976^. Curriculum and policy emanating, from the 
federal government along with th* subsidies — Ucre^slngly argued t^at 
schoo^ls should Impart j*ob skills and social norms which were closely linked to 
mcidern sector jobs and urban lives. Instruction In "urbanity," the French 
language and moral behatlor were Integrated i#lth older curriculum In 
mathematics, science, and blstory (Album. 1909; Sierra. 1910; Benjamin and 
Oc^slo-Mel4nde«. -1984; Mote 4)-. This coupling of public primary schools. and 
the modern urban economy occ.urred even though tVo-thlrds of all workers (In* 
the formal labor market, 1900) were engaged In agriculture, not urban coaoerie 

or manufacturing. ' . ' 

The growth In school Investments prior to the revolution was 
remarkable. Ttfe number* of primary schools U Mexico rose from 5,240, In 1843. 
to 10,592 In '1902 (Table 1, Ortlt, 1939). let by 1907 less than one-third of - 
» all children were enrolled In primary school, and a third of those enrolled 
attended school Infrequently. In poor states, such as Chiapas and.Oaiaca. 
less than 20 -percent of all children ever enrolled In^ » P^laary school 
(Vaughan, 1982). Twenty-five years after cop^ulsory attendance laws wer* 
V«M<1. «tates and municipalities were still Inducing higher attendance by 
giving students free clothes an<». meals and by threatening parents with fines 
or even itll for falling, to send their children to school (Calcott, 1965). 

Beyond low levels of ^educational Investment per' capita and low 
enrollment rates, concrete signs of variable school quality, were apparent. 
Teacliers, supported by municipal governments, earned about 25 pesos a month In 



Ut 1870' t, rottihlj th« soM wAfio of a earpattttr and ioss 'than that of nany 
Alna worlLors (Veils, 1887; Vaushaa, 1982). S(iral school toachets oarnod U 
little as one-fourth the wages paid in toaateeeial centers. Durins this 
period, only hve normal schools ixisted to provide fomal teacher training. 
Quality standards when set by state or local gotrernaents were' synbolic at 

f * 

beat. In Chihuahua, 1909, all schools were to have labs, a sink, bathrooR, 

♦ 

and a playground; only two schools net these benchnarts (Sierra, IQflO) . 
Teachers were at tis»s evaluated on the basis, of their studenta* perf^^nce 
on exams — an 80 percent passage rate deemed as satisfactory by school 
Inspectors. Yet as late as 1927 over 40 percent of all first grade students 
did not pass the national exam (see Note 2 for primary data sources). 

The quality of rural schools — where they managed to operate ~ was 
very low. In 1910, the state of Zacatecas closed many of .its 251 rural 
schools due to inadequate buildings and an inability to find teachers , 
(Vaughan, 1982). Double standards of quality were also applied to rural 
schools. In the early 1900 's the federal government approved a national 
school calendar, but allowed rural areas to ignore it during planting and 
harvest seasons. While urban schools were inspected f^r the quality of 
iiistruction in math, science, and modern languages, rural schools were 
expected to focus on manual sUllr, "intuitive Imowledge,* and learning 
Spanish (Sierra, 1910; Boletin, 1909). 

Post«l917 School Investment Successive federal administrations 
implemented a major redirection of school investments following the 1910-1917 
revolution. Implications for school quality can be examined through the same 
two elements summarised for the p^e-1917 eras: Who controls school inveitment 
policy? How were the quality and character of schools shaped to help push 
economic development? 
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First, tb« ftd^btl sov«rv.<iMnt asstuMd strons central dlr«ctiba of 
school InvostMftts. Bcttwoon 1910^ and 1923 a&ai^al federal support of schools 
(few from 9 million to 29 million (constant.- 1923) pesos (Ucandon., 1923). 
The number of federally-built primaries Increased five-fold during this time. 
By 1925. the federal ^offrnment provided just over one-half of all publU 
fundlns for schools. The once domlttant share of municipal sovernments had 
fallen topless than 10 percent of all apportionments (Stanley. 1948; Note 5). 
Spurred by this rislns t*deral Investment, 46 percent of all school-age 
children were at least registered, in school by 1927. 

Second, this burstonlng level of federal Investment in schools was 
focused on rural development — almlnt both to boost asrlcultural productivity 
and to improve quality of life In the countryside. Revolutionary Ideals of 
this era were embodied by the vision of raising literacy, integratlns Indians 
into the modern stite. and equitably redistributing land and wealth to rural 
peasants (Sanchez^ 1936; RuU. 1963). Over 80 percent of primary schools 
built by the federal government between 1907-1928 were located In r^ral 
areas. Between direct federal support and strengthened mandates on ranchers 
and factory owners to open classrooms for their workers, the number of rural 
schools rose from just, over 1.000 in 1921, to 13.700 In 1947 (Secretaria. 

1926; UlUle, 1970). 

Third, the content of primary schooling also shifted to emphasize 
rural development. The revolution had to some eztent repudiated free market, 
individualistic economic values and instead urged cooperative agrarian and 
industrial action to boost dommsvlc productivity (Tannenbaum. 1964). Rural 
school •missions" became the tool for organizing villages In the countryside 
— addressing problems of illiteracy, primitive farming techniques, and poor 
health car 3 In a comprehensive fashion. The rural teacher was part 
Instrucur. part community leader (Sanchez, 1936). Many rural schools 
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operat«d^eoll«etiv« farat (att&chdd to elUos), ran smftll Industries such as 
furnlture-malLins, raised chlefceas* and operated Cooperative bat|U for their 
viuase (Ca^eott* X93X) . The rural school oiovemeat was in part a 
manifestation .of the lovernisent's desire to encourase a national consciousness 
„ which eaphasized a national Hexican identity, independent of foreign business 
fet also assimllatins various regions and Indian groups into a cohesive social 
frsMworl: (Vasconcelos, 1923; Ranos, 1941). The secular state coonunicated 
thenes of cooperation, solidarity, and national self-rel/ance through the 
rural schools (Ebaugh, 1931; Mote 6) . - 

Despite these gains in building school institutions, quality was 
mixed. In 1927, for instance, 43 students were enrolled for every oue 
teacher. Ninety percent of all rural schools consisted of one largo rooia, 
containing only tables and chairs with very few instructional naterials. In 
this sane year, enrollaent in the third grade was iust 10 percent the level of 
first grade enrollaent (Stanley, 1948). 4s late as 1950, 60 percent of all 
children enrolled attended the first grade (Hyers, 1965). In 1920, the state 
of Sonora — even though the education appropriatiM was 15 tines higher than 
the level prior to the revolution — was spendiMT only six pesos per capita on 
public education (about two days' wage^ of a ffailroad worker. Bell, 1922). 
Trained teachers were in very short supply, particularly given the rapid raU 
of school expansion. Wage rates did not indicate, however, a shortage of 
people willing to join the ttovenent. Rural teachers entered the federal 
school system earning two pesos a day, comparable to workers in manufacturing 

(Vasserman, 1984) . 4« 

The federal government addressed issues of quality by combining 
centralisation of standards with encouragement of local cjotnitment. Villages 
were asted to d^iate land and labor to build and support the rural schools. 

t 

C«iitr»lly, tb« MtloKtl »d«lnl»tr»tlo« ttiadttdlie* eutrlculum, eBtoteed 
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ftttioft&l •laminations, and atpandt^ (both pea- and In-sarvlce) teacher 
tcalnlns (Sanchez, 1936). While Impcovenents In qualU^r took a Ions tine to 

4 

lapleaent. Mexico's expansion of school In'vestinent had tangible effects. For 
example » the nation's ^IteracMate Increased from 23 percent in 1910, to 42 
percent In 1940 (WlUle, 197i). Further, the correlation between federal per. 
capita expendltttces on prlmaVl^ftl>wl« and the llter^^^^ 

among the states was Inversely related (r - -.79, p .001). This represents a 
determined effort by the/federal government to focus school investments on 
those areas where literacy was low. By 1940 the correlation between this 1927 
school Investment measure and the literacy rate Is strongly positive (r-.43, 
p .02). Indicating that Illiteracy was turned around In at least several 
states where federal Investments we^e concentrated. 

rt^p brief historical outline of Mexico's educational Investments and 
the resulting variable quality of schools (our^ antecedent factors of Interest) 
should be matched against a brief sketch of economic development patterns (the 
dependent variables) over the 1880-1945 period. These two historical maps 
win help to Illuminate our empirical models and aid In the Interpretation of 

• V 

our findings. 

HUtorifcal Sketch; gconomle Dev elopment Patterns Mexico maintained 

« ♦ 

a colonial economic structure Into the e^ly 1900' s, based on^the export of 
minerals, tobacco and tropical fruits, and livestock, is ear^y as 1810, 
rising domestic demand had also spurred modest production In /manufacturing, 
particularly within a modest textile Industry. li^thjat year New Spain's 
output was >trlbttted across mining (15 percent of total j^alue). 
manufacturing (29 percent) and asrlculture (56 percent; Meyer & Sherman, 
1979). In 1884, (08)137 million U gold and silver were exported, comprising 

75 percent of all -exports (Hamilton, 1884). 

\ • '-^ 
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This eewaomU structure was relaforeed between 1877-1910 under *^ ' 

Porflrio Dl&z' administration. Dias eneourased foreign investment and 

eneourased sro%rth in domestie manufaeturios. During this periad foreign trad^" 

increased four-fold. By 1916, (US)$647 million in capital was invested in the 

mining^ industry, 9S percent from the U.S., Britain, and France. By 1899, 118 

cotton factories operated, centered primarily in the Federal District, Puebla, 

and Jalisco. Hezico's gross national product increased at an annual rate of 

-l.t^rcent during the 1876-1910 period', compared to a 1.6 annual rate of 

|%:oifth over the 1920-1940 post-revolutionary era (Derossi, 1971). 

' A&ricultural exports grew by 47 percent in the last decade of- the 

19th century (Mote 7). ^et the aggregate value of Hexico's agricultural 

production (1882) was low relative to international standards, only equalling 

*■ \ 
the value of eat produc^on in the U.S. Diaz did little to urse greater rural 

productivity, already coostrAined by a feudal agrarian order domiaated by 

haciendas ahd ranches . la- 1910, 97 percent of rural family heads owned no 

land at all. Hexico's 840 hacendados controlled most cultivated land and 

relied on inexpensive famforkers rather 'than investing in more prpductive 

technolop (Hagar, 1916; Calcott, 1931; Glade & Anderson, 1963; CocUroft, 

1968). 

Mexico's shift toward rural development and nationalization of heavy 
industry were clearly felt following 1917. Tables 2a and 2b report the 
structure of Mexico's gross domestic product and economic growth rates before 
and after the 1910-1917 period of refprm. Discouragement of foreign 
investment and eventual state control of rail and petroleum companies greatly 
reduced available capital (Hosk., 1930; Reynolds, 1970a). Federal policy was, 
however,' efficacious In boostlu^ ftsricultural productivity. The annual growth 

^ 

rate moved from 3.6 percent In the 1900-1910 period to 4.3 percent between 
192S-mO (Table 2b). 

17 



The rnioatl (•osraphy of Hexieo't ttconomie dovelopiMiit is^also an 
Important point of bae);sro^^> KlstorieallTi eenters of production viere 
located In rural areas abound nlnet and haciendas » while the nation's more 
than SO costal ports (rew on a base of trade* commerce , and sovernment 
activity. At times, both hacienda^ owners and mine operators were faced with 
wage competition- from the fsodernizins sectors of more urban economies, 
^imil^arly, the textile industry moved from hirUe^osI^ men to employing more 
women, in the latter third of the 19th century (Wells, 1^87; (^ves Oroseo^ 
1^37). In addition, inereasins mechanization of factories, price competition , 
wortint AS«inst small-scale household industry, and espeeUtions of land 
ef orm* recurrently increased migration from the city back to the hinterlands 
(Reynolds, 1970a). This issue of inter-sector migration is Important/ in 
conceptualising how school, investments might differentially influence growth 
or decline within different economic spheres. Bural-based textile factories 
payed higher wages than %iork.ing farms (Nash, 19S8). In turn, urban 
manufacturers and conmerclal firms paid more when having to compete with labor 
demand in government and trade ^enterprises, is education presumably expanded 
job alternatives, wage competition and costs increased within certain sectors*, 
Just as improving the labor supply's quality may lowered wage competition in 

ft 

other sectors. In sum, economic growth effects of school investment may vary 
depending on the •economic sector (Hage, 1980). 

Linklna School Investme nt and Quality to gconomlc Growth Several 
variables related to school quality and economic development were coded for 
Hexlco's 31 states (or territories) and the Federal District (30 Jurisdictions 
prior to 1910). This study exomlnes hew variation in school investment *^ 
patterns among these units helps to explain Increments of growth or decline 
within economic sectors between 1880 and 194S. To Illustrate covariation 
between school quality and economic development. Table 3 contrasts those 
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*st*t«t witli tht hlth«tt l«v«lt 6t school lavestnent versus those states which 
were the least cosaltted to educational iastitutioas^ 

> First, %le report on state variation re^ardins several indicators of 
investment a^d quality. For instance, the high investaent <s^tates spent SI 
centavos per W^ta on Schools in 1888; the states with low investnents 
expended only 16 centavos annually. Hi$h investaent states possessed a 29 
percent literady 'rate, versus only * percent *in low inveitnent jurisdictions. 
Table 3 also illustrates the ceaplexity of school quality measures. The 
number of students enrolled per teacher was considerably hisher.. in high 
investment, states, counter to expectations. Higher enrollment r^es per 
capita did not necessarily meai^that institutional resources could ^c^ep pace 
with demand. 

Table 3 then reports how the economies differed for thbse hlgb and 

* 

'low investment states 12, years later in 1900. We do not infer causality based 
on these simple tabulation^; group differences are interesting* however. Low 

^vestment states were more rural, had lower mine and cigarette production* 
y«t comparable agricultittal and textlli^-output j^elative to high investment 
states. Hanufacturing related to tobacco waa generally urban^based. while 
textile factories were distributed in both urban and rural areas (Mote 8). 
Sta/e wealth linM* to school investment levels also appears to have steamed 
both from rural agricultural producti^ and. urban-centered industry. « 

Study Design; The Data Several federal agencies published 
statistics on schools and economic actlVlty In each of the two perl<)(ls we are 
studying: 1880-1910 and 1920-1945. The data come from federal surveys and 
budget documents related to school support, tax reports on agricultural 
act! .y and various Industries, and coanerce reports. In Iddltlon the 
decennial census, begun In the 1890' s. provides figures on occupations, school 
attainment,' and literacy (see Bote 2 for a (complete list of the data 
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sourcts). V«ry of tb« IndUttora nfte^ssary tor con?i»ntloMX time-series 
A|i4ly«e8 were published aaaually. iBsteed we ha?e employed both modified 
production-function and panel-analysis models which utilize dat^ fallUs Into 
four panels: the 1880's (Time 1), 1900-1910 (Time 2), 1923-1928 (Time 3), end 
Xf40-1945 (Time 4) . Our models examine the Influence of school Investment »nd 
quality In Tlme^l and Time 3 on economic output measures In Time 2 and 4. 
respectively. 

Models The product I on- function model constructed for both the . 
pre-1910 and the post-1920 periods adapts the Cobb-Doutlas approach. For 
ezamp.le. the Influence of school Investment and quality indicator s on economic 
output are examined after controUlns on production inputs: capital ^Investment 
(Cap), the labor participation rate (Ub), and amount of land (Und) under 

e 

cultivation. For example: 

* (Output ^ ) - •/t-2 ^ ^ 

a « (Capt-a)^ * (Ubt.2)^* (Undt-2)** (Utt-a^** (SI/S(5t-i)' 
Where s - a particular economic sector and t ■ time (t-1 is Time 1) . 
Production Inputs are assumed to hold a simultaneous Influence on output. 
Literacy (Lit) Is a candidate variable for entry, sand school investment (SI) 
and schoi^ quality (8Q) measuj?es, lautd from' Time 1, are allowed to enter the 
equation (usinj a p .10 level of statistics; sl^nlf Icanc*) . Given the limited 
number of cases (30 over Time l-Tlme 2, and 32 cases over Time 3-Time 4), no 
more than tbree^ nool quality measures were allowed to enter any regression 
equation. The Cobb-Douslas med^ assumes Interaction between all independent 
variables. Usged values for variables on both sides each equation ere 
reported, Kllowint use of least-squares regression whUe retaining the model's 
multlpllcatlfn character (V4lt«rs, 1970; Barnhouse-W^lters & Rublnson, 1983). 
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Nott that w act obtarvlng tb« l«vel of ?arlabl«« at two points In . 
tlM (for both the 1880-1900 »nd the- 19^-1945 eras) and studylni variation 
amons Ktxlco's states. Capital Investment, land, labor, and literacy are . 
assumed to have an Imptet oujtput In the sane year; school Investment and 
quality measures are lass«<i by 12 to 20 years, depending on' data 
availability. This builds from the traditional production-function approach. 
Yet rather than usU$ annual tlme-serlet data, observations across the Mexican 
states are utilised for each panel of data. 

The second approach employs conventional panel~analY«l» models where 
the Influence of school quality in Time 1 (and Time 3) on economic output In 
Time 2 (and Time 4) Is examined, holding economic fctlvlty In Time l.( and Time 
A) consjtant. This approach "assumes that prior levels of economic output will 
largely determlhe output 10 or 20 years later, but a portion of the* 
unexplained varlance^may be^ahaped by school Investment patti^ns^^ Rather than 
controlling on capital., land, and labor In Time 2. the level ,ot economic 
activity In Time 1 (for each economic sector) Is controlled on. School 
• Investments ace then entered to examine the Influence on output In Tlm^ 2.. 
For Instance: » % 

In (Output ) • * 

a 

S/t-2 

a ♦ bnn(EA./t.i) ♦ cnn(Litt.i) ♦ dnn^Sl/SQt-i) 
Again, literacy and school investment measures are candidates for entry based 
on a minimum tlgnif Icance criterion. This panel-analysis approach allows the 
combining of economic Indicators within sector^ where reliable composite 
measures can be constructed, rather than differentiating between capital, , 
land, and labor input]i. This may help to stabilize models .particularly when 
using a moderate number of states or cases. The natural log of output. 
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•eoaonle activity (El)* and sehool lavestment W&suros are tal:en to ensure 
eonparability with the produetion-funetion nodel. 

Ezaet neasures of sone economic variables did not ^always exist for 
two tine periods; yet in most eases composites coul!d be constructed which 
showed strong correlation across the two periods* providins efficacious 
control measures. This is an Important point related to the validity of * . 
Inferring causality from these lonsltudlnal analyses (both production ^funpt Ion 
and p!anel analyses)^. For example* where production inputs and controls do not 
show expected association with t)he output measures* any relationship between 

y 

school inves.tment levels and output may be simpliy related to variation in 
state wealth. But when the controls and lnputs\^re highly related to output* 
the effects of overall wealth^ will be largely part ialXed 'but* strengthening 
the litlihood that school investment effects werft indeed 'operating on levels 
of growth or decline in economic output. Mote that the panel-analysis 
approach has been used to examine longitudinal effects of school growth on 
economic development and the reciprocal relationship (Meyer & Hannan* 1979; 
Benavot* 1982; Fuller* 1983). 

Data Keductlon Production-function models assume that different 
elements of economic activity (capital* labor, and output) are collected In a 
reliable fashion, l^anel-analyses 4lso benefit from the use of Ittentlcal 
measures at two points when controlling on the prior level of economic 
activity. But such pure data are not always available within developing 
nations* especially detailed reports on farly periods of growth. Composite 
measures were at times used as proxies for certain constructs. For example* 
the value of mining and textile mtttufacturlng were reported for Mexlcen states 
' In 1900; fet output for other Industrial sectors* especially firms located In 
urban areas* was not reported. However* the volume of cigarette manufacturing 
and federal tax on this Industrial sec^r were highly associated measures 



fCr^nbach*8 alpha-. 70). This eomposlte was used as a proxy for output U 
touacto manufactucltts. .In addition, faclous naasuces of school Investmsnt and 
quality wect repoctod. Principal components factor analyses were performed to 
determine patterns of elusterlns amottS various Indicators, provldlns reliable 
composites. All Indicators ware adjusted to represent per capita levels of 
activity, except for ratios, such as the labor force participation rate or 
ratio of students per teacher. ^ - 

Time 1 (1880) and* Time 2 (1900) Measures Economic variables for Time 
2 first consisted of the overall rate of participation In the formal labor 
market, siven that precise WorUoads were not available by economic sector. A 

* 

rate measure was used here to mat^par capita level of activity used for the 
other variable*. Second, thb amount of land under cultivation was estimated 
, for each state based on atrldultural volume fUures (reported by crop) from 
1900 and cottteaiporary crop ylald data (Secretarla. 1981). j 

A variety of capital investment Indicators were available; three 
composites were constructed based upon inter-Item reliability levels and the 
measures' expected relationship with related output variables^ 

Production-functions were not bulU when an output measuri could not be 

\ \ 
matched with a slsnlf Icantly assoclVted measjure of capltaly^ %iven that the 

examination of school quality effectV is useful only to the^extent that other 

inputs can be adequately controlled. \ Capital Investment In Mfiifii was 

aeasured by comblnlns figures on* the i^imber. horsepower, and \alue of mining 

machines operating within each state (\lpha-.91). The best measure of capital 



\ 



Investment in \^ m}* aaBufactttrina was \the number of f actor les\ operating par 
capita. A measure of urban-based caplta\ accumulation was used\to examine the 
contribution of capital to ^yfrf^^o manufacturing output. This cinstruct 
Includes level of capital Investment In tobacco factories and concentration of 
landlords (alpha-. 92). The composite was u^ed as a measure of urbVn capital, 



justifying th« mix of eaplul from two sectors (Noie 8). No capital 
laT«8tment measure was available for asrUultural production. By most 
accounts farm wort was highly labor Intensive djirlng the 1880-1900 period. 
Even large hacUndas reportedly utilized very 1,'lttle machinery, other than 
work animals (Wells', 1887: Redfleld, 1930). 

A direct measure of the falue of textile output was available foc^ 
Time 2 (1900). Two measures of mining output j one for hacienda and one ^or 
all other mines, were combined Into a composite (alpha*. 84). k direct /measure 
of the value of agricultural , output was also reported. Finally, th^/measure 
of urban capital was matched with the Indicator of tobacco manufacturing 
output described above. / ^ 

For the panel analyses, two economic-activity control variables were 
availfble In Time 1 (1880) for each of three sectors. In agrletiltttre, the 
value of land converted to cooperative f acis was highly related t^ ^ 

agflcttltural output in Time 2 (1900). AgHcultuc%l output In 1878 \was nlso 

* / ^ 
used as a control variable. Second, measures of the value of mlnera^ exports 

and trade In non-metal goods (two Indicators, alpha*. 86) were highly delated 
to both textile production and tobaccoyrelated manufacturing, of ferinf^ valid 
control variables. 

Finally, several school Investment and quality measures were narrowed 
down to two composites. A compositi of local educational resources was built 
from six Indicators which relate4/to school expenditures, ratio of student 
attendance to enrollment, and avallubllity of newspapers and libraries 
. (alpb&-.79). This cemposito b«eical*ly tapped the level of municipal 
coonitment to schools and In^l^l tut Ions linked to literacy. A second composite 
was related to the avallablilty >f state and federal support of «>*hools, whlci^ 
was Independent of the first measWe (alpha*. 96). A direct mea. /e of 
expenditures allocated per pupil l^ 1874 was also used. In addition, stat^ 



I 

/ 
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llter&ey ratas wart u8«d as candidate variables (subject to .the miaimun- 

i 

statidard for enterins rnrdsslons. p .10). ^ The 1900 literacy figure was used ' 

In production-function models, theiissb estimated rate for the panel-analyses./ 

Time 3 {192S) and Time 4 (194S) Measures More complete figures on*/ 

economic activity and school investments wer^ published for the post>1917 

period. For the production-function equations the overall rate of formal 

labor f orcr perticipntion was also usad in Time 4 (1940). Direct measures of 

land cultivated wUh nmia and frijol were summed and used as an estimate ot 

land. Investment in irrigation was used as an indicator of capital in the 

agricttltural sector. In manufacturing, separate mfiasureQ of total capital 

• ■• 

investment and the value of factory machinery per capita %fere colsbined into a 

♦ 

composite ( alpha-. 88) . A direct measure of total capital invested in mines 
was available for Time 4. ' 

Agricultural output first was measured from the value of ^egion.ally 
exported maiz and frijol (alpha«.99). Second^ the valu* of'llveetoct produced 
and agricultural and commercial tax revenues shared cbnsiderable communallty 
and/were combined into a composite measure of agricultural ou^itt 
([4lpha-.«6). A direct measure of the value of mining was^^tllized. 
lianuf acturing output was measured from t:he value of «(itput, aggregate 
industrial wages earned, ai>d state tax revenue levels (alpha*. 92). 

Finally, for the" panel-analyses, a composite economic control for 
Tlito 3 (1925) for agriculture consisted of the reported value of rural and all 
farms (alpha-. 88). '^n manufacturing, the cpmposite included value-added to 
all manuftcturing and capital investment in tobacco factories (alpha-. 97). 
Finally, the value of exports, level of ^nicipal taxes, and business tax 
revenues were combined Into a composite measure of urban-based economic 
activity (alpha*. 86). This Time 3 control variable was matched with a Time 4 
direct measure of value of export activity. 
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• Htasurts of achool ln?tstaaat tnfi auallty were abundint foe Tlm«,3 
(1S25), ' PrUclpal-cottponentB factor aaaljps I • IndlcaUd some dejreo of 
lndepeiwl«nco botwotn th« various moaattrea. School Invaatiwot mdaauroa • 
analyxed haca fall Into the followlas catajoclel: 

1. Instlttttlon-Bulldlns: Ralatlns to- overall expend l*t urea . nunbeca of 

\ ' . ■ ..» .. '. " . 

achoola conatcttcted. tnd enrollnent ratea per capita.- 

2. Qualltj Within the School: includlnt iMjamM of the atudent to 
teacher»'ca^io» piiplls'. piaaage rite on annual exama, and teacher 

. • /.'aaUry levels.. , \' ./ f _ : 

V3, Sector-Specific investment: Halns aeparate Beaaurea of private, 
technical or vocatlofia.imd rural achool Inveataent. 
Findings Results foe .the production-function models — ov«r the 
1880-1900 period --are reported U Table 4a. For the a%r I cultural ,.iectof, 
the land variable la atronsly alsnlf leant In predUtlni. oTutput. >lterAcy , 
(1900) entera aUnlf Icantly and holda a poaltlve effect on output. Illsher . 

... * 

levela of Wte and. federal support of schools 1% aaaoclated with iwer . * 
agricultural output during thla period. In mining, capital Inveatmwt 
atrongly determined value of output. School Inveataent had no Impact. Within 
the manufacturing sector, levels of cap Ual Investment contributed 
aubstantUlly^ output. Pbr textile manufacturing, literacy shows- a negative 
effect.. Xn the mo^e urban-centered tobacco Industry, expendlturea per»aludent 

Increaaed* output. ♦ >. 

Table 4b reports finding* for the panel modela during thla aame ertf 
In each aectoc. the Time 1 controla entered significantly, eapeclally ulthln 
the textile and tobacco elements of manufacturing. In agriculture, 
expenditures per^pupll boosted output over the 1880-1900 era.* The 1880 
literacy pita appears to have had a poaltlve Influence on textile otitpiit. yet 
a negative effect on tobacco manufacturing. On the other hand, the negative 



InfluMct of lltaracy occurs In tho oquttlon After ptrtlelUs out the positive 
effect of local educ&tloual resources. 

FlndUs* for the 192S-1940 period are reporfttd U Tables 5a and Sb. 
the productloD-functlon models show that capital Investment s Un If leant Ijr 
affects output In each resresslon, except for the agrarian Conner ce output 
aeasure (where labor participation slsnlf Icantly *nter»). Hlsher levels of 
school Investment and fuallty appear to positively boost output with the 
exception of the mlnlns sector where private %nd rural school commitments 
lowered mining output. |eaviet Investment In school 'Inspectors also seems to 
have depressed agricultural growth In this post-revolution period. 

Table 5b Illustrates findings for the corresponding panel-analyses. 
At least one of the Time 3 (1925) economic controls enters strongly for each 
economic sector. In' agriculture, federal school expenditures positively 
boosted output. Sector-specific Investments, in both private and technical 
schools, were negatively related to rural production (note that the private 
school variable Is ratio of rasldents to private primary schools). The 
composite school quality measuie— lower student/teacher ratios and higher 
attendance rates— Increaeed export and trade activity. Here too. enrollment 
In technical schools diminished trade activity over this period. 

Discussion Future Worh These findings suggest that the level of 
school Investment and the character of that Investment historically influenced. 
Hexlco's economic output, at least within agricultural and manufacturing 
sectors. These patterns of Influence differ somewhat between the two «ras and 
the effects may not always be positive. For example, the level of school 
investment from central state and federal governments prior to the revolution 
appears to have been negatively nssoelated with agricultural growth. This may 
have been due to the urban focus of schools during this time. State and 
federal funding may simply have reinforced, municipal governments' emphasis oh 

27 



lapVovlns schooli U trading canttrs. And the loeal authoiflius were, after 
all.\tjie major backers of aehools at tbla point. After 1917 school ln?estnent 
— now focus Ins on ro^al development — held a positive Influence on 
acrUttltural output. Two exceptions are Important to note. Investment U 
technical schools and jovernment Inspection appeal to be nesatl?el| related to 
output. Yet the number of primary schools per capita* teacher salary levels, 
and total federal expendlturei for education all appear to exert a positive 
Influence on asrarlan output after controlllns on states' wealth* capital 
Investment, and land under cultivation. These flndlnss appear for both the 
production-function and the panel-aaalys Is models. 

The contribution of school Investment and quality to manufacturlns 
, output Is less clear. First, confllctlns positive and negative effects of 
literacy were observe.d prior to 1917 on textile output between the 
production-function model (uslns a dlree Ital Investment control and "the 
1900 literacy rate) and the panel-analysis model (where Time 1 economic 
activity controls and the 1880 literacy rat* were entered). These contrastlnt 
effects may be due to the different control measures or due to a change In 
literacy patterns between 1880-1900. Further wort Is needed to sort this 
out. One possibility. how%Ur. Is that Increased literacy drove ttp wages In 
textiles as m*>dern sector jobs rapidly expanded for a fledgling mlddle-cUss 
during the late l9th cintury. Evidence does Indicate that during this period 
the proportion of women textile workers rose from about 30 to 50 percent over 
this period. Indicating changing labor demand patterns and perhaps a shift V 
toward higher paying occupations for men (Chavex Oroxco. 1937; Oonxalex 
iavarro. 1970). After 1917. school Investment m. quality (especially low 
class slxe and high student performance. Table 5a) appear to have raised 
aggregate manufacturing output. The strength of this productlon-f unction 
equation Is evidenced by the fact that all three production Inputs affected , 
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output whM «nt#rod as controls'* prior to school Investnent mdasures* This 



aor* coneisUnt ftfrftet may b« due to a hlsher rate of raturn on aducat ion when 

• « 

Hexleo's Industrial sector boomed prior to and durlns World Uar II (Reynolds, 
IftTOa). This positive effeet may have been an unintended eonsequenee of rural 
scHool Investment Interaetlns with urban miration during thls'^period of 
ecoifomie growth. ^ 

' ' tlore thouiht should be gim to the structure of sehool quality. 

partleulorli after 1917 when diverse measures become available. Our approach 

here has been to move beyond ji^lobal measures of school attainment or 

expenditures per pupil, used in past economic growth and school quality 

research. Our initial invest^nation of the factor structure of school 

Investment and quality yielded a variety of somewhat independent dimensions. 

Future work would reduce available measures into clearer Indicators pt school 

♦ -1 
investment quantity and school quality. 

In addition, the patterns discovered here should be examined in the 
post-194S period. Rapid growth in Kexlco continued into the 19S0*s. Some 
observers feel that post-revolution invtstments in education even more clearly 
came to fruition during this time. We also hope to move this analysis toward 
looking at school investment and economic growth within local economies. 
School attainment and economic data exist for Hexican munlcloios from 1900. 
Analysis of these ^ata may yield a more fine-grained picture of whether and 
the extent to which sehool investments have halpad shape Hexleo's economic 
growth. .« '* . 
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Table I 

School Growth in Mexico. 18^3-1940 



1843^ 187I> 1888-93^ 1925-283 1936-40^ 

— ■ ] ^ 



Nwiber of prinary schoola 5,240 8,103 9,039 


16,692 


22,205 


Municipal ^ • (9,751) (4,755) 
State/federal (4,284) 
Private /church (2,017) 


(3,943) 
(2,998) 


8,831 
(state) 
13,374 
(federal) 


School expenditures (millions of pesos) 2.8 3.3 

(1907-11.3) 

Municipal ^ (l.O) 
State/federal (p.4) , 


45.0 
(3.6) 
(41.4) 


106.3 
(2.7) 
(103.6) 


Private . (l»2) , 




♦ 


Annual ocnool Kxpendicures per stuaenc \pesos/ 


* 




Public 5.4 9.6 


■'M 


53.0 


♦ 

Private 24.0 






♦ 

Literacy rate 14X--18X 


33X 


42X 


Sdurces: I. Data for 1843-^ 1875 are from Dies Covarrubias (1875), Ortis (1939). 

2. Cuba (1893), Caicott (1931), authors' analysis, Note 2. 

3. Vaughan (1982), Stanley (1948), and Note 2. ' 

4. Stanley A 1948), Mote 2. All literacy data from (1970). 

♦ 




Note: All expenditure data are in current dollars. Bettreen 1877-19O0, the 
peso's value declined by 86 percent against the U.Sj dollar (SoUano Ramos, 
1961). Prom 1900 to 1920, absolute inflation in Mexbo (not pegged to the 
U.S. dollar) rose by, 21.6 percent. .Between 1920-1940 the peso's value 
actually gained 2.5 percent (Wilkie, 1970). 
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Table 7 
Mexico* a Economic Structure : 



Size of Gross Doaestic Product (CDP) Coac^nenta & Labor Market Sectors, 1900~1940 



1900 



1930 



100. OX 



29.9 

115.6) 
13.2 
6.4 
3.1 
47.4 



Employment 



GDP 



Employment 



1940 

GDP Employment 



Total < 

Agrigulture ^ 

, Crop production 

Livestock 
Manufacturing 
Mining 

Transportation 
Other 



100.01 
65.9 



14.4 
2.2 

17.4 



100. OZ 

23.7 
(13.1) 
(10.6) 
16.7 
9.8 
2.8 
47.0 



100. OZ 
70.2 



13.4 
1.0 

15.4 



100. OZ 

23.0 
(12.6) 
(10.4) 
18.0 
5.6 
5.3 
48,1 



100. OZ 
65.4 



10.9 
1.8 

21.9 



1. Wilkie (1970) reporta an overall decline in the agricultural employment sector from 68.3 
percent to 63«4 percent between 1910-1940. Yet the sise of rural labor force participation as a 
proportion of all active wcrrkera grew from 61.9 percent to 71.4 percent between 1900-1930, then 
dropped cloaer to W^lkie'a reported level by 1940 (Reynolds, 1970a). 



Table 2b 



Annual 


Growth Ratea of Mexico' 


s. Economic Sectors, 


1900-1940 




190(H10 


1910-25 


1925-40 


Croot dome tic product 


3e3X 


2.5Z 


l.,6Z 


Population 


lei 


0.1 


1.6 


Raal per capita GDP 


2e2 




0.0 


Agricultural production 


1.0 


O.l 


2.7 


Manufacturing 


3.6 


1.7 


4.3 


Mining 6 petroleum 


7.2 


5.6 


-1.9 


Total e«portf 


4.5 


3.9 


-1.4 


Total import a 


1.3 


3.1 


-3.5 



Sources: Reynolds (1970a, 1970b) 
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! >rable 3 

Conttfta Betveen Mexican States vith High versus Low School Investment Levels (U 



States with High States with Low 
School Investment School Investment 
(Means) > (Means) 



Education Features^ 1««0-SS 4^ . 

School expenditures Cor instruction per capita *51 peso .16 peso 

— Uteiacy rate - - Z9X - - - 6X... - 

Proportion all residents enrolled in school S,6X 3»3Z 

Number residents per municipal 1^420 1^969 

aupported school / 

Number residents per state and federal 24^482 18^204 

supported school 

Number students enrolled per teacher * 113 47 

Proportion students presented year*-end exams 44X 66X 

Number residenJts per pubUstied newspaper 29^906 96^441 

Beonomic Pe«tur«s, 1900^10 

Percent population Hying in towns 2,500^ 57X 79X 

Value of agricultural output per capita 10.3 pesos 9.8 pesos 

Value of Mining output per capita 9.3 pesos 4.0 pesos- 

Value of textile production per capita 3.0 pesos 4.3 pesos 

Volume of cigarette production per capita 51 cigs. 12 cigs. 

State govermsent revenues per capita 1.7 pesos 1.2 pesos 



1. High schooVlTnvestment states include, thi Federal District, Veracrus, Sonora^ Chihuahua, 
Jalisco, Nuew Leon, and Mote los. Lov school investment states include, Guerrero, Chiapas, 
Oaxaca,' Michoacan, Tlaxcala, Queretero, and Durango. . Selection of states based on reports by 
Wilson, (1941), Vaughan (19S2), and our own data analysis. 

2. Reported for 1910 by Wilkie (1970). 
Sources: Authors* analysis, ^ote 2. 
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Table Aa 

Influence of School InvaeObentfl on Econowic Output, 1874-^1900 
Production Function Models (1) 

^ School Investments (IbbU) 

Bconosiic Output Labor Cultivated Local State/Fed Expenditures Literacy 

1900 Capital Participation Land Estimate Commitment Resources Per Student 1900 



Agriculture 
Mining 



,22*** 
(.06) 



1. 10 
(1.93) 

.92 
(.1)3) 



.95*** 
(.03) 

.01 
(.01) 



-.51* 
(.27) 



.85** 
(.33) 



R-Square 



98Z 



40% 



Manufacturing 
Textiles 



Tobacco Kanf. 



1.89*** 
(.08) 

.42*** 
(.09) 



-.78 
(2.72) 

.15 
(*88) 

/ 



.02 
(.04) 

.02 
(.01) 



1.18** 
(.56) 



-.83* 
(.44) 



96Z 



55Z 



Economic Output 
1900 



Table 4b 

Influence of School Investments on Economic Growth, 1880-1900 

Panel Analysis Models (I) 



Time 1 (1880) 
Economic Control(s) 



School Investments (1880) 
Local State/Fed Expenditures Literacy 

Commitment Resources Per Student 1880 



R-Square 



Agriculture 

Manufacturing 
Textiles 

Tobacco Manf. 



Ejidos Ag Output (1878) 
-5.06* .54 
(2.99) (2.12) 



Non-Metal Trade Metal Exports 
-19.82*** I.IO* 
(3.98) (.64) 



- 1.04*** 
(.38) 



.13** 
(.06) 



4.11*** 
(1.26) . 



1.12*** 
(.22) 



36.02* 
(18.38) 

- 5.32*^ 
(2.21) 



38% 



54% 



56% 



rnir- Qo Onstandardised betas and standard errors are reported. Each model used logged values. 
cRjC OJ *** p^.Ol **V^.05 *r\,\0 
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T«bt€ 

lnfl«ienr<» of S^hoot tti^twptit on Rconowic OmI'i^uIi l^^^-l^A^ 
rroiliielion rMttelimi llc»d«»lfi (1) ^ 



Kcoftfwie Oytptit (1945) 
AgrUuttun^ Hifiing NrniufAcliiring 
Crop Product ion Ag Cowierr€ / 


RrtMi4l«l<! F«cl<»r<i» 19^0-4) 


/ 






.01 1*** 
(.002) 


(•0») 


t<i««l cutt4v«t«»il -♦02 

(•04) (,04) 


♦ 000 
(.001) 


-.09*** 
(.02) 


LnHor |»drllci|>iilimi -♦SF 

(KM) (4*59) 


(*I5) 


a. 14*** 
(2.13) 


Scluwft lnvff»ii(i«<»iil N<»Aiiorp^» 1975*28 






to |»rliMr]r <irhmil« (5«.13) 


« 




Sutiiry expend 4 tMr^« ^r ♦49*** 
federal iirhoot te«trlter^ (•12) 






redeml ex|»endl titren |»er ♦47** 
fttttdent /ind per ctpitA (9 20) 






* tU'^mcy r<ire» 1940 7.(i7*** 

(2.41) 






. Pr/Y|>ort Ion «rhoo|-^«ge children 
fnrotled in prftvnte priamrieR 


-2.31** 
(K10> 




flAtio of rtifrtl nchooU to 
rtfrnl ncbool-nge rhlldri»w 

( 


-.12)* 
♦ 06) 




Pitoport ion School ^«g** chitdrrn 
eiirolled in federnl priiiMiri^fi 




11*62*** 
(5.63) 


SwiM r|/t«!i «i«e/ftr»ident prtft* rnte 
(rn«ipo<it^e) 




(•49) 


ll-»<|ii/tr« 59t hn 


SIX 


97X 


1. OnMrnntturdi^^ed hetnn <ind jirmtdnrd i»rror»i reporred* 


All viirlnbl*»« reported 


nre for logged 



vnttien* ♦**pV,»0l ** ^^.05 *p'^.10 
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« Table 

Ittfluencg of School lnve»t«ent< o«« Economic Grovth, 1925-1945 



Panel Analyiia ModeliHT 



Ag/Crop production 



Economic Output by Sector (1945) 
Mining' Manufacturing 



Export Activity 



Time I- (1925) 
Economic Control(a) 



Farm Value 
.41*** 
(.14) 



Exports/Muni Tax Value Textile Output Exports/Muni Tax 
.01** -.3 • ,0»*** 

(.005) (43.6) (.01) 



Value-Added Manf. 
.69** 
(.32) 



Value-Added Manf. 
.04** 
• .02) 



School Investment Measures, 1925-28 



rederal expenditures 



,36*** 
(.12) 



Residents per private .0001*** 
primary school (.00004) 

Enrollment rate in -6.69* 
federal technical (3.40) 
school 

Students enrolled per 
federal primary school 

Ratio of students po teachers, 
all primary schools 



R-8quare 



53X 



142 



16X 



-.60*** 
(.19) 



2.86** 
(.62) 

-.06*** 
(.02) 

85Z 



I. Unstandardised betas and standard errors repprted. All variables reported are for logged 
values with one exception. The regression run for agricultural crop out is for raw per capita 
values, given the weakness of the Time 1 economic control variable when all values were logged. 



**4r 



p^ .01 ** p ^.05 * p ^.10 
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Notts \ 

1. Bftcnhott8«-W*lt«rf & Rublnson's finding* arelnot eonduslve as they 
point out. Thtlr/MSCMtUn nodtls for the oncly U.S. Industrial period wort 
at tlnis not atablt whtrt tbo aaaaurt of eapltal took on a nesatUo 
coofflelont. Onajtablt or litak offtett for tone cawltial ln?e«tiwnt Indicators 
were apparent for a small subset of models we tested J>ertalnlns to Mexico. 
These equations were subsequently dropped. 

2. Followint are the primary sources of data. 

a. Population, octupatlonal. social, and 1 teracy data from 
decennial census documents i 

* i 

Dlreccl6n General de Bstadlstlca. Hlfxlco, D.P. y 
(1900-07) Sesundo-Censo de PoblaeUn, 1900 (Vols. 1-21) 
(1918) lereer Censo de Poblaci6n, 1910 (?ols. 1-30) 
(1932) Qulnto Censo de Poblacl6n, 1930 (Vols. 1-32) 
(1943) Sexto Censo de PoblacUn. 1940 (Vols. 1-30) 

Departamento de Bstadlstlca. HAxico. D.F.: Talleres OrAflcos de la Ilacl6n 
(1925) Cuarto Censo General de Poblacl6n. 1921 (Vols. 1-31) 

Secretaria de Proframacidn y Presupuesto (1982) D6clmo Censo General de 
PoblacUn y Vlvlenda, 1980: Resolutados Prellmlnares Mivel y por Bntl^d 
Federative. Mexico,. D.F. / 

b. School data: 

9 

Olrecclon General de Estadistlca (1896) Bstadlstlca General de la Rep4bllca 
Mexlcana, 1884-1896 (Vols, 1-10). Mexico. D.F* 



Goblerno de Mexico (1888). Boletln Semestral de la Bstadlstlca. MAxlco. D.F.' 

Pehaflel. A. (1901) Anuarlo Bsudlstlca de la RepAblUa Mexlcana. 1900. 
Mexico. D.F.: Of Ulna TlposcAfUo de la Secretaria de Foment©. 

Secretaria de InstruccUn Publlca y Bellas Artes (1909) Boletln de InstruccUn 
Publics. Mexico. D.F. : IlpoBraf la Bconomlca. 

Secretaria de InstruccUn Publlca y Bellas Artes (1911) Boletln de InstruccUn 
Publics. Mexico. D.F*: Imprenta de Stephen y Tdrres. 

SecretarU <i« Bducacl6n Pdbllca (1926) Boletln de InstruccUn Pdbllca. Mexico 
D.F. 

Secretaria de Bducaclin Pdbllca (1927) Motlcla Bstadlstlca Sobre la BducacUn 
Publlca de Mexico. 1925., Mexico. D.F.t lalleres Oraficos de la Maclon. 

Secretaria de BducacUn Pdbllca (1929) Motlcla Bstadlstlca Sobre la BducacUn 
Publlca de M6xico. 1927. Mexico. D.F.: Talleres GrAflcos de la Mat.i6n. 
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c« Eeoftoalc data: 

/ 

Bttsto, E. (1880) Bittdlitlc* d* la Rep(ibllc4 Mexlctna. Wxlco, D.F.: 
Xaprenta de I^oaelo CoaplUdo. 

Pttnaflttl, A. (1888-89) Eatadlstiea da la RepablUa Hexieana^^'Nos. 1 & 2. 
MAxlco, D.F.: OtlcUa TlposrAtUo da la Secratarla da Foiwato. 

Penaflel, A. (1912) Aauarlo EstadUtlcb da la RepAbJ^a Mexlcana, 1907. 
Mxieo, 'D.F.: Of Ulna IlpogrAfleo da la Sacr^^^a da Fonento. 

Sterttatla da Sstado y d»l Datpatbo dt HaeUada, Cridlto P6blUo y.Comereio 
(1913) Aiitt*rlo da BitadUtlca Pltcal. H*xUo» D.F.; TlposHfUo da la-^ « 
Ofleina lapratora da Zitaaplllat . ^ 

D«partaaanto da la BttadlstUa Naclonal (1926) Anuarlo EatadlstUot Cento y 
Daaosrafla, Vlda Bcon6mlfta y Vlda Social y Horal» Vol. II. Mexico'. D.F.: 
lAllarai Graf Uos da la Haelon. 

Departananto da la BttadlttUa N^elonal (1930) Anuarlo Estadlstlco: Co»arcl6 
y Nava8afcl6n. BaxUo» O.F.: Tallatas QrafUoa da la HacUn. 

Departamanto da la BttadlatUa Naelonal (1932) Anuarlo da 1930, No. 16. 
Tall^raa Oriflcoa da la Saeratarla da Asrleultura y Fomento. 

Secratarla da la Economla Maeional, DlraccWn Ganaral da BatadlatUa (1939) 
Aliuarlo BatadlatUo. HaxUo, D.F.: Tallaraa Or&fleoa da la liAei6n. 

Saeratarla da la Econoala Maclonal. DlraeeUn General da BatadlatUa (X943) 
Anuarlo EatadlttUo de loa Batadoa Onldoa HexUanoa. HAxUo, D.F.: DlreccUn 
General de BatadlatUa. 

3. A prime' aaaoclatUn. U Companla Laneaaterana operated aehools 

e::cordlns to Lancaaterlan Ideala advocated In Europe. The emphaala on atrUt 
order and rote Inatructlon blended wall with teachttit the chutch catethla*. 
These achoola ware later absorbed by BwinUlpal ochool author Itea, and provided 
a transition between reli«lotts and secular InatltutLons In both content and 
nethod. At the end of Ihe 19th century Uncasterlan achoola were outlawed as 
reanants of a non-«odern» constralnlns aoclal order of the past (Barranco, 
1915). 

The atrussla within schools to appear nodern at tines took rather 
awkward turns. One achool textbook, urged on nunUlpal aehools by the federal 
sovarnaent, Included Instruction In how to celebrate the O.S. holiday of 
ThanhasUlns (Sacretarla, 190S). 

5. Rlslns school appropriations reflected a aubstantlal shift In federal 

social policies. Between 1920-1927 the annu^ btdget for national defense 
declined by 40 percent. 124 to 76 million pesos (Celcott. 1931). Between 
1920-194S, federal budtat appropriations Incraaaed from 25.7 to 105.6 (1950 
constat) pesos per capita (VllkU* 1970). 

IncreasUf federal aupport of HexUan schools has continued. The 
federal 'share currently stands at 70 percent of all funding. State 
j(Overnnents provide 22 percent of nil funding, and private sources (e.g., 

38 




Udttttrlal and agcleulturtl company schools) co?sc the cemalnlns sight pei^csnt 
(Nsunann & CuBnlnghsm, 1982). 

6. Recurrent efforts by Utln Anerlean gowrnaents (state and federal) 
to encourage cooperative action and attitudes are explored by Van Young (1984) 
In the Guadalajara reg^h and Bat (1983) In Brasll. 

7. *a the early 1880 's Heilco's annual agricultural production was 
comprised of the following major crops: maU (US$112 million), wheat ($17 
million), sugar ($9 million), frliol or beans ($8 million), cotton ($7 
million), coffee ($2.6 million), tobacco ($2.0 million). 

8. This composite measure of tobacco manufacturing and concentration of 
landlords Is a talld Indicator of urban-centered capital accumulation In 
1900^ The correlation between this composite and the proportion of residents 
llflng In towns of 2.^00 or less equals -.67 (p .001). Howew. by 1940 the 
correlation between manufacturing output and this rural measure equals, -.33 



This wort was largely supported by the Vorld Bank. Ue especially 
want to thank Steve Heynsntn who has provided moral and financial support. 
Early coonents by staff at the Bank aided our analysis. Conversation and 
correspondence with Susan Holloway. William Johnson. Aaron Benavot, Pamla 
* Bar«house-Walters. John Meyer, and Jerald Hage have helped to refUe our Ideas 
and spark new areas of Inquiry. The Institute for the Study of Exceptional 
Children end Youth, University of Maryland, and the Education Department of 
the Baltimore County campus at Maryland assisted with computing and clerical 
support. Initial findings were reported at the American Educational Research 
Association. New Orleans 1984. 



(p .06). 
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